A, which is a common Na+ -dependent transporter in many somatic cells. Significant inhibition of Na+-independent glutamine uptake by tryptophan suggests participation of the ubiquitous system L, while inhibition by lysine suggests that bo, + may also be expressed in inner cell masses. Thus glutamine uptake by inner cell masses occurs via several transport systems expressed in whole blastocysts, including Na+-dependent system Bo, +, and probably Na+-independent systems L and bo,+, but is supplemented by the first expression of Na+-dependent system A in these cells from which the fetus later develops.
Introduction
Glutamine is a precursor for protein and pyrimidine biosyn¬ thesis in addition to being implicated in nitrogen metabolism. In many cells, conversion of glutamine to a-ketoglutarate can provide a significant source of energy and lead to conversion of the carbon backbone into other amino acids. Glutamine is necessary for the culture of many cells in vitro and is required at concentrations 5-10 times higher than other amino acids (Eagle, 1955) .
During preimplantation development, glutamine may pro¬ vide an alternative to glucose as an energy source for bovine blastocysts (Rieger and Guay, 1988) and it has been suggested that it is an energy source in preimplantation mouse embryos at all stages (Chatot et al, 1990) . In mice, glutamine is abundant in oviduct fluid (Gardner and Leese, 1990 (Fig. 4) .
Na+ dependence
About 75% of the uptake of 13 µ glutamine 1~] by inner cell masses required the presence of Na+ (Fig. 5) 
Kinetics
MeAIB-resistant uptake. The contribution to Na """-dependent glutamine uptake by the MeAIB-sensitive system was blocked by inclusion of 2 mmol MeAIB 1 . In the absence of Na +, the rate of glutamine uptake appeared to increase linearly with glutamine concentration to 5 mmol 1~1 (Fig. 6 ). In the presence of Na+, above approximately 500 µ glutamine 1~, the total rate of uptake appeared to increase proportionally to the increase in glutamine concentrations. The slope in this portion of the curve was similar to that observed in the absence of Na """. This finding suggested that a combination of Na -independent nonsaturable uptake and a Na """-dependent saturable system was operating in inner cell masses to take up glutamine.
The apparent combination of saturable and nonsaturable uptake could be described by the equation Lysine-resisiant uptake. To examine the kinetics of the major Na """-dependent Lys-resistant system, glutamine uptake was analysed in the presence of 20 mmol Lys 1~. The possibility that the expression of MeAIB-resistant uptake was affected by developmental conditions was examined by conducting separ¬ ate experiments on inner cell masses isolated from blastocysts which had developed in vivo and in vitro. The uptake rates for inner cell masses in the presence of Na """
were not significantly different whether they were isolated from blastocysts that had developed in vivo or in vitro. The results for inner cell masses from both sources were combined. The K0 was determined from Na """-independent uptake to be 77 ± 3 pi per inner cell mass per 10 min by linear regression ( Fig. 7; (Fig. 7) . In inner cell masses at 13 pmol glutamine 1~, the rate was only about 30% (0.7 fmol per inner cell mass min~x ) of that in blastocysts, with no indication of equilibrium even after 40 min of uptake, supporting predictions of very little efflux of glutamine from the inner cell mass.
In the presence of Trp or BCH, significant inhibition of glutamine uptake into inner cell masses was apparent, as in blastocysts. This inhibition suggested a contribution of system 0'+ to glutamine uptake by inner cell masses, as was concluded earlier for blastocysts (Lewis and Kaye, 1992) .
Other identifying data came from the kinetic studies. The inclusion of MeAIB was designed to block the contribution of the other major Na """-dependent saturable system indicated by the inhibition studies. experiment, from three experiments for both Na """-dependent and Na """-independent uptake. between the MeAIB-resistant, Na """-dependent system in inner cell masses and the major Na """-dependent system in blasto¬ cysts, which was concluded to be 0, + (Lewis and Kaye, 1992 
